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A STUDY ON AERODYNAMIC CHARACTERISTICS DEPENDING ON SHAPE
OF AN INTERNAL MOTOR IN A SIROCCO FAN FOR RESIDENTIAL VENTILATION

K.H. Chal JH. Kim? and K.Y. Kim™

Aerodynamic characteristics depending on the shape of an internal motor in a small-size sirocco fan for
residential ventilation have been investigated. For the aerodynamic analyses of the sirocco fan, three-dimensional
Reynolds-averaged Navier-Stokes equations are solved with the shear stress transport model for turbulence closure.
The flow analyses are performed on hexahedral grids using a finite-volume solver. The validation of the numerical
results at steady-state is performed by comparing with experimental data for the pressure and efficiency. In order to
investigate the aerodynamic characteristics depending on shape of an internal motor in a sirocco fan, the reference
shape is analyzed compared to the case without internal motor. Additionally, two shape parameters, height and
width of the internal motor in a sirocco fan, are tested to investigate their effects on the aerodynamic
characteristics. The results show that the shape of the internal motor in a sirocco fan is an important factor to

improve the aerodynamic performances.
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Fig. 1 Schematic diagram of the sirocco fan
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Table 1 Design specifications of the sirocco fan

Impeller Blade
D1/D2 0.852 B1, 32, deg. 58, 141
b1, mm 82 Thickness, mm 14
Number of blades 45 Shape Cir. arc
Scroll
oc, deg. 92 R1, mm 133
Rc, mm 10 R2, mm 115
Outlet area, m2 0.007 R3, mm 101
a, deg. 56 R4, mm 91
Design point (Reference)
Flow rate, CMH 216.3
Pressure, mmAq 21.6
Power, W 24.6
Rotational speed, rpm 2,048
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Fig. 3 Validation of the flow analysis[7]

shze] glol e 294 dREEEd Ha kel $53 o

A= o) Case with

v B3 dbp ATH10). internal motor 1.59%

AzaRe e AERAE R 5T 372
AL ATel AARAL FAT Avlel At g ¢ Csewibont 49095
Z T EAE Holslod o =1z o2 7gro O o) ) N ) . . . .
FAE B%s Folslglon, Erailons ddids 73 46 47 48 49 50 51 52 53 54
=3 Efficiency [%)]

HAE FARAE A AT 2T e IR Fig. 4 Comparison of the efficiencies for the cases with

11 FolH p < O 2~3F5) : N . . :

23E, %1%31 2 FYT d90E W] ME e and without internal motor in the sirocco fan
o gy L R RS NA5ES e 53

o ol 2% % Ay
]

Aole] fEAo] SAYG el F71H0m Fslo]
ok bgste] siutel frmel dleii TR0 Agslel 41 SRAMATS A
Mg Fgsht B AzaAe dulels Yol 2 dold] JlEE ¥ Artiael Anadle] RAe S
Aolold] wheks 1 fEe] JEagel sl
s 9]

stk U] g
AAZS g 5E4 FEE 9190

s
S 7] A WARA AREAE AAB] §3 AR EAEA

SAela F714elgt 7gE 4 g7 o A2y d 2 gsAgATete] nag S5k A A A5e
ol 45708 23 A dFel digte] S Y Kim {71258 FaE el os) efdde] 5w
Fack A dee] e Al s-shs dle]ek AR Hb glth Fig. 3 MATENEH FIhE AT
2235 9 FUYF- Abolo] Ak AW HEE AW RANS &4 2432 wwslz gt} Fig. 39 As3A AolA
oA ALREE 2R FAFFEA ] JEgtem AHdete W B 5 e vkl 2ol A fgel A4 o 9 289 RANS
21e] Frozen-Rotor 1S /\F‘L FoATHI). AT = AFARe) nBlwsle] B oo dukdoz Ao
Fig. 2= AZa#o] A Foel #st Az #4512 2 AAFE BolFal vk 53], Alg@dHdA Y] HEs
Fa 9tk sHshe %“‘i_‘ﬂi Edo|= #¥ & Fig. 2¢] 21533 RANS a4 23t A o] A agA o] vz Agat

égm}mggzo m

{0

[¢]

_ﬁ

A Bz wkeh el ¥ A ool Aol SSTRES 7] wiie] i Ao FAARES BFgAe] lvhal & 4 9l

28371 sls) 08 AAAE :r““o}oq AowA Az ye

Ak e R fASES sgla, 1 9] ~aE Y

FUHE 23S A 9dl= %E"iiﬂ AAAE AHST 42 #3399 U 28 F70 OE 45 4 H1
o AlEsge] A el wstel s Y A s8sE B ATME FAREOR AHHE 28 AR

ARRE oF 500 9] HHEANRS F5te] Intel Core 17 CPU 267 olslle} wjit wE9] Ax] 4o @2 A% E4S Soluy

GHzE AR8-ste] oF BAIRE Ak Age9lnt. A ZEZE AR Sle Vet BEVE vaAE 94



4 / B=HLURHS S K|

(b) Case without internal motor
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Fig. 5 Velocity distributions at 10% span from
the scroll height(unit: m/s)
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(b) Changed diameter 87.6mm

Fig. 9 Isosurface having low velocity of 1.5m/s
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